Proof ( 2 ). Let Q be a subcontinuum of f(A) and 0 a component of g-I(Q). Since <I> g-l<Q> =A" rl<Q>, 0 lies in a component 0' of r 1 (Q). It follows from 0 C A that (2) 0 =F 0 = A " 0 C A " 0' , (1) denomination by Professor B. Knaster. ( 1 ) simplitied by A. Lelek.
and from Q C f (.A) C B that (3) According to the hypothesis regarding .A, conditions (2) and (3) give 0' C .A, whence 0' C g-1 (Q) by (1) . Thus 0' = 0 and g(O) = f(O) = f(O') = Q, f being a confluent mapping.
The following corollary is a particular case of I:
n. If f is a confluent mapping of X onto Y and A = rlt<A) ( Proof. Assume that r 1 (Q), where Q is a subcontinuum of Y, has infinitely many components. Thus there exists a sequence of those components 0 1 , 0 2 , ••• convergent to the limit 0 0 which is disjoint with them. In fact, 0 0 is a continuum as a limit of continua; consequently, there . is at most one n such that 0 0 r. On =F 0; hence it suffices to omit On in this sequence. r 
) by the continuity of /, we conclude that
It follows from VIII by the definitions of confluence and of quasimonotoneity that
IX. If f is a confluent mapping of a locally connecteil continuum, then f is quasi-monotone.
Consequently, all the invariants of locally connected continua under quasi-monotone mappings are also invariants under confluent mappings. In particular, unicoherence being an invariant under quasi-monotone mappings (see [12] , p. 144), we conclude that X. The unicokerence of locaUy connected continua is an invariant under confluent mappings.
It should be obser-Ved that the hypothesis of local connectedness is essential in corollaries IX and X. The following example proves this essentiality.
Let S be the curve composed of circumferences e = 1 and e = 2, and of the spiral line e = (2 + e")/(1 + e'l'), where -oo < q; < + oo, which approximates both these circumferences. It is easy to state that the curve S is unicoherent and not locally connected, while its projection from the origin onto the circumference, e.g. (! = 1 (thus onto a nonunicoherent continuum), is an interior mapping, hence by VI a confluent one, but it is not a quasi-monotone mapping, because each arc of the circumference (! = 1 is under this projection an image of infinitely many disjoint arcs of the spiral part of the curve S. § 4. Mapping Into the circumference. First, recall some known notions. Let S be the circumference lzl = 1 and t the straight line
A continuous mapping f of a separable metJ:ic space X into S is said to be:
inessential or essential according as it does or does not belong to the same component of the functional space Sx as the mapping f 0 (x) = 1, where a; £X (see [5] , p. 161); equivalent to 1 on a set A C X, written f ,....,1 on A, provided that there exists a continuous mapping q;(x) of A into t such that f(x) = e~x> for x £A (see e.g. [9] , § 51, TI, p. 310);
in·educibly non-equivalent .to 1 on A C X, written f irr non ,...., 1 on A, provided that f non ,...., 1 on A and that f,...., 1 on every closed and proper subset F C A (see [9] , §51, VII, p. 322).
A space X is said to be discoherent provided that it is connected and that for every decomposition X = A v B on closed connected sets A and B such that A =f= X =f= B the intersection A " B is not connected (see [9] , § 41, X, p. 104).
It follows from known theorems that if f is a continuous and essential mapping of a continuum X into S, then there exists in X a subcontinuum C with property flO in non ,...., 1 (see [5] , p. 162 and [9] , §51, VIII, 3, p. 325), and every such C is discoherent (see [9) , §51, VII, 1, p. 322), i.e. either indecomposable or decomposable into only two subcontinua such that neither of them is contained in the other and that their intersection is non -connected. Hence in particular
XI. E'rery continuoos mapping of a here~itarily decmnposable and JunditaTily unicohe1"M/,t continuum into a cit·cumference is inessential.
The following theorem will now }->e proved.
XIT. There is no confluent mapping of a hereditarily decomposable and hereditarily unicoherent continuum onto a circumference.
Proof ( 6 ). Let X be such a continuum and suppose that f is a confluent mapping of X onto the circumference. Since f is inessential by XI, there exists by Ellenberg's theorem 1 in [5] Proof. If X is such a continuum, then by XITI its confluent image f(X) is also hereditarily decomposable. It rema.ins to show that f(X) is hereditarily unicoherent.
Suppose that it is not so. Thus there exists a subcontinuum M of f(X) which is hereditarily decomposable but not unicoherent, and therefore contains (see [10] , theorem 2.6, p. 187, and apply a homeomorphism of a simply closed curve onto the circumference) a subcontinuum N which has an upper semi-continuous decomposition for each t E 8; thus {) is monotone, which implies by V that (6) the mapping {) is confluent.
Let 0 be a component of r 1 (N). Thus 0 C X, whence by hypothesis (7) 0 is hereditarily decomposable and hereditarily unicoherent.
Hence according to theorem I the mapping II 0 is confluent by the confluence of f. Thus the superposition {)(fjO) is confluent by (6) and m, and it maps 0 onto 8, which contradicts XII by (7).
In theorems XI, XII and XIV the hypothesis of hereditary decomposability is essential. It can be proved by the following example , described here in van Dantzig's notation (see [3] , p. 106). Let .En be van Dantzig's solenoid (see also (4] , pp. 73-76} lying in a torus T 0 with centre of symmetry p. Let E be an arbitrary meridial half-plane of T 0 , EK the circumference T 0 '"' E, EM its centre, and 0 the equatorial circumference composed of all centres eJI for mobile E. As is well known, l:n is indecomposable and thus unicoherent; it is even hereditarily unicoherent, because every proper subcontinuum of .En is an arc or a point. The projection of T 0 onto the circumference 0, i.e. the mapping of each EK onto its centre EM E 0, is evidently an essential mapping transforming open subsets of the solenoid l:n C T 0 onto open subsets of 0~ Hence it is an essential and confluent mapping of the hereditarily unicoherent continuum .En onto the non-unicoherent continuum 0.
Also the hypothesis of hereditary unicoherence is essential in theorems XI, XII and XIV. In fact, consider the same example as that described in the final part of § 3. As regards theorem XI, it is easy to show that the projection, considered in it of 8 onto the circumference e = 1 is an essential mapping. Further, as regards theorem'! XII and XIV, the same projection is an interior, hence by VI a confluent mapping~ of a unicoherent but not hereditarily unicoherent continuum 8 onto the circumference, and thus onto a non-unicoherent continuu~. § 6. Applications to dendroids. Problems and remarks. Recall that a dendroid is an arcwise connected and hereditarily unicoherent continuum (see, e.g. [1] , p. 239). Since every dendroid is heredit-a.rily decomposable (see [1] , (47) Simple examples show that the pseudo-monotoneity of I neither implies nor is implied by its confluence, by its interiority, by its monotoneity, and so by its quasi-monotoneity, even if X is a hereditarily decomposable or a hereditarily unicoherent continuum. The problem arises whether the confluence of I implies its pseudo-monotoneity if the continuum X is simultaneously hereditarily decomposable and hereditarily unicoherentf Remark that the positive answer to this problem would imply at once by Ward's fixed point theorem (see [13] , Corollary 1.1, p. 14) that each continuum X, all non-trivial subcontinua of which have cut-points ·(the hereditary divisibility by points}, has a fixed point under confluent mapping of X onto X.
Remark, however, that the problem of such fixed point theorem for continua X which are simultaneously hereditarily decomposable and hereditarily unicoherent would remain nevertheless unsolved, because the class of such continua is really larger than. that of continua which are hereditarily divisible by points. Indeed, on the one hand, there exist continua hereditarily decomposable and hereditarily unicoheren t without cut-pc,ints (coherent continuum M, contains also by already quoted Miller's theorem (sec [10] , p. 187, theorem 2.6} a subcontinuum N C M which has an upper semi-continuous dec<Jmposition (15} on mutually disjoint continua, such that the hyperspace of this decomposition is the circumference. Thus N contains no cut-point.
B. Knaster even asks (New Scottish Book, problem 526} whether the simultaneously hereditarily decomposable and hereditarily unicoherent continua (which he calls "A.-dendroids"} have fixed points under arbitrary continuous mappings.
